Calmodulin stabilizes an amphiphilic alpha-helix within RC3/neurogranin and GAP-43/neuromodulin only when Ca2+ is absent.
Two neuronal protein kinase C substrates, RC3/neurogranin and GAP-43/neuromodulin, preferentially bind to calmodulin (CaM) when Ca2+ is absent. We examine RC3.CaM and GAP-43.CaM interactions by circular dichroism spectroscopy using purified, recombinant RC3 and GAP-43, sequence variants of RC3 displaying qualitative and quantitative differences in CaM binding affinities, and overlapping peptides that cumulatively span the entire amino acid sequence of RC3. We conclude that CaM stabilizes a basic, amphiphilic alpha-helix within RC3 and GAP-43 under physiological salt concentrations only when Ca2+ is absent. This provides structural confirmation for two binding modes and suggests that CaM regulates the biological activities of RC3 and GAP-43 through an allosteric, Ca(2+)-sensitive mechanism that can be uncoupled by protein kinase C-mediated phosphorylation. More generally, our observations imply an alternative allosteric regulatory role for the Ca(2+)-free form of CaM.